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; LIDGERWOOD MPG CO. 


4 Boston. Chicago. : 
« Philadelphia. 96 Liberty Street, Portland, Ore. 9 
: 


é Cleveland, O. New York. New Orleans. 


STANDARD : 
Cableways, ; 





For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, ditaconlie and General Contract Work. 
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Also All Grades of Lubricants for use on Machinery 
Propelled by anna Air. 
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Tilghman’s 


<~_Pateat Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


& 


SEND FOR CATALOGUE 
& 


Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 


wt 
GEORGE NASH & 60., 


24 SO.CLINTON ST., 
CHICAGO, ILL. 
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Compressed Air Mine Haulage. 


Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 
8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
be mailed on receipt of 50 cents in stamps. 

Address mentioning ‘‘CoOMPRESSED AIR.”’ 


H. K. PORTER CO., 540 Wood St. Pittsburgh, Pa. 
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ier PIT’ TSBURG. a area e 
‘National Tube Works Company, 





3 MANUFACTURERS OF 
3 Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
eee Light Lap-Welded Pipe, fitted with the Converse 
3 Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 
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NEW YORK OFFICE, HAVEMEYER BUILDING. 
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=  PULSOMETE! PUMP 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED., 
OVER 20,000 IN USE. 
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Recent Important Improvements. 


The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
| Contractors’ Purposes, etc., etc. 





Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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te B. B.F. Goodrich Compenin 


; AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 
4 NEW YORK: CHICAGO: SAN FRANCISCO: 

f 66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 
: 
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‘Rubber Goods_._ 


7 
| 
OF FINE QUALITY, : 
; 
: 





| HOSE FOR ALL PURPOSES. 3% 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
; Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 
ri 

: STREAM HOSE, Etc. 

i Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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Do You Roast Your Ores ?: 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


— BY USING 


The Ropp Straight Line Furnace. 
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seater 


FOR SALE BY ’ 


PARKE & LACY CO., 


21 & 23 FREMONT STREET, - SAN FRANCISCO,CAL. | 
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Sole Licensees. Catalogue upon Application. 
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is The New  System|| 
~ ~ Labrieating | OF EDUCATION 


Oil ae | Mechanical 
| 


PUM 


Electrical, Civil and Min- | 
ing Engineering ; Drawing; 
Surveying; Chemistry: } 
Plumbing; Architecture, | 
Bookkeeping; § Shorthand ; 

Used for lubricating 

Air and Steam Cylin- 

ders, and Main Bear- 

ings of shaftson large 

Hoisting Engines, pre- 


vents them from get- 
ting hot. When engine 








English Branches 
mar TAUCHT BY MAIL. 
———==— Over 50 Courses. 


We have helped thousands to better positions | 

| and salaries. Send for free circulars, stating | 
the subject in which you are interested. 

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, | 

Box 1182, Scranton, Pa } 
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ACETYLENE 


All about the New Lighting Gas, for 
factories, stores, homes, churches, 
&c. Make it yourself cheaply. For 
67 WELLs Sr., § free book address 


Cuicaco, Iu. § * Pall-Americal Acetylene Co., Buffalo, N. Y. 
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#50 NOT CONFOUND # «S”™S=S 


‘DO NOT CONFOUND « « 
wz «& & THE MERRILL 


Saclay AIR PUMP 


with the Air Lift System of pumping where 
air and water are discharged, and where 
conditions govern its use. 


33; 





With the Merrill System there is no air 
passing through the water pipe. A solid, 
steady stream is delivered to any point or 
elevation from any desired source. 


SUITED TO ALL PUMPING REQUIRE/SIENTS 
Sold subject to trial and return if not 
satisfactory. 





Any make of Air Compressor can operate them. 


MERRILL PNEUMATIC PUMP CO., 
WRITE FOR CIRCULAR F. 144 Broadway, NEW YORK. 
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i COMPRESSED AIR TOOLS. 


Pneumatic Motor Hoists, Dritts, . 


ao 
is Reamers, Tappers, Crane Motors, 
Center GRINDERS, ETC., ETC. ..... 


é 
° 
: 
’ 
: 


DRILLS MADE IN FOLLOWING SIZES: 


ere CRDACILY ....... i UBes ose weight...... 4 lbs. 


PNEUMATIC MOTOR HOISTS. 


OISTS IN THE FOLLOWING CAPACITIES. 
LASS A. Differential. 


1,500, 3,000, 5,000 and 10,000 lbs. 
Length of Lift per minute 10 to 13 feet. 
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CLASS B. Quick Acting Friction Brake. 


800, 1,500 and 2,500 lbs. 
Length of Lift per minute 28 to 36 feet. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y 
CORRESPONDENCE SOLICITED. 
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aN W 
This is the only publication devoted to the useful application late, 
of compressed air, and it is the recognized authority on all W 
mS matters pertaining to this subject. rate, 
Y 
Se’ ‘\ 
AN ———_ NOW IN ITS FOURTH YEAR. | 
ON p 4 
WW 
a RATES OF SUBSCRIPTION. s& © y 4 
J 
NO United States, Canada and Mexico, . r = ‘> per year, $1.00 4 
aN All other Countries, ; ‘ ‘ : . : ; = 1.50) \SVP 
Ve Single Copies . : ‘ : i : . -10 = 
i) 4 
I \ 
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am Clubs of ten subscribers, . ° ° ° ° ° ; 5-00 ,e%e, 
KS The attention of Engineers, Superintendents, Railroad Master Mechan- ! 
aN ics, Manufacturers of Compressed Air Appliances, Students, and all ete, 
aS others whose association with compressed air require the widest y 
“aN knowledge of the application of air power is called to this Special sete, 
i SS Rate. It enables them to place the magazine in the hands of opera- NV 
tors of compressed air apparatus by club subscriptions at an extremly rade. 


S 


low cost. 


LIST OF BOOKS ON COMPRESSED AIR. ete, 


SE 


Volume No. 3, ‘Compressed Air,” . . ; : cloth, 2.00 Pi 
» fi 4 * _ ere, 
KA\ March, 1898—February, 1809, inclusive.—The twelve numbers of ’ 
. ‘** Compressed Air,’’ which make up this volume are profusely illustra- e F 
ON ted with fine half-tone engravings and line cuts of a large number of \ 
important applic :tions of compressed air. The articles contained in rare, 
y \ the above have been widely quoted and treat upon a varied collection W 
aN of air power subjects. rede, 
«e This volume is valuable for those who contemplate the use cf com- Y 
aN pressed air, and are investigating its advantages. yr 
S . 
a Compressed Air Production, by W. L. Saunders, : : cloth, 1.00 rete, 
rage Compressed Air Production or The Theory and Practice of Air Com- e 
MN pression. Just pubsished. By W.L, Saunders. A practical treatise WW 
‘ on air compression and compressed air machinery. It contains rules, = 
> : ¢ sere, 
\ tables and data of value to engineers. 
. ~ 
. m . i .ar%e, 
TN Compressed Air, by Frank Richards, . : cloth, 1.50 W/ 
Compressed Air, by Frank Richards. Contains practical information ate, 
upon air compression and the transmission and application of com- WY 


pressed air. 


Liquid Air and the Liquefaction of Gases, by Prof. T. O’Conor Sloane, 350 
pages, ° é ° . . ° ‘ A 
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Experiments upon the Transmission of Power by Compressed Air in Paris, 
by A. B. W. Kennedy, F. R.S., M. Inst. C. E., Emeritus Professor of 
Engineering in University College, London. The Transmission and 
Distribution of Power from Central Station by Compressed Air, by 
William Cawthorne Unwin, B. 8. C., &. R.S., M. Inst. C. E., Mi . §0c. 
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The Transmission of Power by Compressed Air, by Robert Zahner, M. E., soc. 
Forwarded postpaid on receipt of price. 


‘‘ COMPRESSED AIR,”’ 26 Cortlandt st., 


New York. 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 

















ADAPTED TO EVERY POSSIBLE DUTY. 








MANUFACTURED BY 


THE A.S, CAMERON STEAM PUMP WORKS. 


Foot East 23d Street, New York. 
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THE 


' Moran Flexible Joint 


‘or high pressure, indispensable. 
Tightness, safety, flexibility and durability 
assured. 
Parties making experiments with Com- 
pressed Air may have the use of the ** Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 


¥ LOUISVILLE, - - - - - KENTUCKY. 
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ESTABLISHED 1858. 


“ Our Name and Brand a Guarantee of Quality.” 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 


MAIN OFFICE AND WorRKS: 


Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFIcE: 10 BARcLAy St., NEw York. 














Compressed Fir. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR, 


W. L. SAUNDERS, - - Editor and Proprietor 
A. E. KENNEY, - - . - Managing Editor 
J. E. QUINTERO, - - - - - Associate 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
oressed air, 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 
Entered as Second-Class Matter at the New York, 
N. Y. Post Office. 
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As the cold weather approaches we 
wish to call attention to certain precau- 
tions which may be applied to compressed 
air installations, and which will prevent 
the annoyance and expense of freezing. 
Makers of air compressors of the com- 
pound type furnish intercoolers, which 
are placed between the air cylinders, and 
which serve to reduce the temperature of 
the air, as it passes between stages of 
compression. These intercoolers are 
nothing more than tubular condensers, 
commonly called surface condensers, the 
water circulating around the tubes, 
through which compressed air passes. In 
some of these the air passes on the out- 
side of the tube and the water on the in- 
side. However this may be, the principle 
involved is the same. These intercoolers 
require about 1 pound of water for each 
cubic foot of free air, the air passing at a 
pressure of 60 pounds per square inch. 
These coolers serve just as important a 
purpose as after coolers, as they do as in- 
tercoolers, and there is quite as much rea- 


son for after cooling compressed air as 
for cooling it between stages, because the 
after cooler, when properly installed, 
should bring down the temperature of the 
air tothe original point; that is, to the 
temperature of the atmosphere, and in 
this way moisture will be deposited before 
the compressed air is started through the 
line pipe to the work. If the air is started 
on its journey hot, and it traverses a line 
of pipe long enough and sufficiently ex- 
posed to reduce its temperature, we will 
have the conditions of a long drawn out 
condenser, moisture collecting on the in- 
side of the pipe to form water and ice, 
at times completely closing the tube, 
through the incrustation on the inside. 
Now, in order to get this condensation, 
the temperature of the air must be re- 
duced, and if we reduce the temperature 
at the receiver as low or lower than it is 
on the outside, there will be no chance for 
further reduction until the air is ex- 
panded. It is quite possible at certain 
seasons of the year to obtain such thor- 
ough after-cooling as to prevent freezing 
even in the engines during expansion, for 
we may safely say that if the temperature 
of the air never goes below that to which 
it is brought in the after-cooler, there 
will be no trouble from freezing, and it is 
quite impossible to get too low a tem- 
perature in the after-cooler, because no 
matter how we may shrink the air by 
cooling, we are all the time drying it, and 
when we start it through the service pipes 
and it meets there higher temperatures, 
we will then be reheating under natural 
conditions, the air taking up heat from 
the atmosphere without expense and after 
having been dried. 

Col. Beaumont, R. E., of England, who 
died in London recently, was an engineer 
of experience and much ability, especially 
in pneumatics. In 1880 a system of pneu- 
matic traction, designed by Col. Beau- 
mont, was put into experimental use at 
the Woolwich Arsenal, London. The in- 
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teresting point about this experiment is 
the fact that compressed air was used at 
high pressure and the engine was so con- 
structed, that it might utilize the entire 
power stored in the air, no matter how 
high the initial power might be. One 
thousand pounds per square inch was the 
pressure which Col. Beaumont thought 
best for this purpose. The air was ad- 
mitted into successive cylinders, having 
different areas, commencing first with the 
smallest, and compounding as the press- 
ure was reduced. 


Provision was made for a larger con- 
sumption of air as the pressure fell in the 
reservoir. It is easy from our point of 
view to-day to anticipate difficulties, 
which might arise in such a system as 
this. In the first place, the condensation 
of the moisture in the air would naturally 
cause an accumulation of water in the 
cylinders, and would result in freezing 
and interference with the machinery. 
This was at a time, too, when the Mannes- 
mann steel tube had not been constructed 
and it was difficult to maintain air at high 
pressure in safe Like 


car experiments, 


storage vessels. 
most pneumatic tram 
this one was not continued to a successful 
issue for the lack of funds, but it is of 
special interest, in that it was a high 
pressure system, as distinguished from the 
low pressure systems which followed it, 
and which were approved by engineers 
up to recent years. Col. 
firm believer in the high pressure system 
and held his views on this subject to the 
last. 
high pressure on the cars, and in accom- 
plishing pneumatic traction by the stor- 


Jeaumont was a 


He believed in storing the air at 


age system, as distinguished from that 
which picks the air up at intervals along 
the line. Of the latter system, the Mekar- 
ski, Popp-Conti, Hughes & Lancaster, 
and Jarvis are conspicuous 


The 


known as the Hoadley-Knight and the 


examples. 


two systems now in operation, 


Hardie, are those of high pressure, and 
follow the Beaumont idea, which is now 
made practicable by the use of the re- 
heater, and the Mannesmann tube. By 
means of the reheater the temperature of 
the air is raised so high, that freezing, 
even in compound cylinders, does not 
take place, and the Mannesmann tube fur- 
nishes a means by which air at high 
pressures. may be safely stored in small 
areas. 

We desire to call special attention to 
the original papers, published in the Sep- 
tember and October 
journal, written by M. Victor Popp. M. 
Popp has given our readers from a his- 
torical, theoretical, and practical stand- 
point, a description in detail of the sys- 
tem of compressed air distribution in the 


numbers of this 


city of Paris. It must not be forgotten, 
that the largest compressed air installa- 
tion, exclusive of mining plants, is that 
in the city of Paris, known as the Popp 
system, and that it has been in operation, 
through 
stages, since 1879, when a small plant was 
installed on St. Anne street, for the pur- 


passing several experimental 


pose of operating pneumatic clocks. 
From this beginning, there has been de- 
veloped in Paris a plant of 8,000 horse 
power, which has been admirably de- 
scribed by M. Popp, and the success of 
which is proved by its long and perma 
The importance of reheating 
which M. 
under the 


“Qualities of Compressed Air,” is worthy 


nent use. 
compressed air, Popp has 


shown so. clearly heading 
of careful study by pneumatic engineers. 
M. Popp figures the theoretical efficiency 
of a compressed air plant, using the air 
cold, at 37 per cent., and it is interesting 
to note that tests made by a commission 
appointed by the Ministry of War have 
demonstrated the correctness of this 
theory, this test showing, that in a case 
where there were no leakages, the result 
M. Popp 
goes on to say that “there is no limit to 


was an efficiency of 42 per cent. 
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the number of calories, which can be 
added to the air, except that a too high 
elevation of should be 
avoided, as it might prove either incon- 
venient or dangerous.” 


temperature 


M. Popp goes on to show that ‘‘to ob- 
tain a nominal horse-power at the end of 
the pipe line, we have to use 1.5 kilo- 
grammes of coal, of which 900 grammes 
are used at the Central Station and 250 
grammes at the terminal point for reheat- 
ing. This gives us an efficiency of 78 
per cent. and is under all conditions sup- 
erior to the best results obtained by elec- 
trical power transmission.” 

The comparison with the hot air engine 
is interesting in that by means of com- 
pressed air, we may through reheating ap- 
proach the very economical results given 
by hot air engines. These engines have a 
limited use because of the complications in 
their construction, the microscopical ad- 
justments required, and not because of a 
lack of efficiency. Hot compressed air 
used in common engines, is not subject 
to these criticisms, but by means of com- 
pressed air we may transform heat into 
power directly through the piston of an 
engine. The reheaters usually employed 
in Paris are oil or gas stoves surrounding 
the pipe, the heat being applied through 
radiation. Other systems of heating are 
in use, and we expect to see important 
developments in this line. 


Facing the Thames embankment in 
London is a statue of Brunel, the great 
English engineer. Brunel was prominent 
in many things, but it must not be for- 
gotten that he was the first man to prac- 
tically apply compressed air for commer- 
cial service. Compressed air, though as 
old as the hills, dating back tothe time of 
Hero of Alexandria, was of little use to 
the world except for experimental pur- 
poses until Brunel used it in sinking 
caissons while building bridges over the 


Thames. Its importance for caisson ser- 


vice cannot be overestimated, as without 
it, it is doubtful that we should have built 
such piers as those at the Brooklyn 
Bridge, the St. Louis Bridge, and many 
others, where deep foundations are neces- 
sary. The use of compressed air in cais- 
son service led to its use in diving bells, 
which were at one time of great impor- 
tance in excavating under water. Of late 
years the diving bell has been replaced 
by the diving suit, and this is also an 
important use of compressed air. 








= 
Miscellaneous Applica- 


tions of Compressed Air 

















Compressed Air and its distribution for power 
purposes in the city of Paris; how it is 
produced, its numerous applications and its 
cost—Continued. 


By M. Victor Popp. 


The following tests on the distribution of 
Compressed Air through main pipe 
lines have been made in Paris. 

Lass of Air. 

The loss or decrease in pressure of 
compressed air in main pipe lines is due 
to either or both of the following causes: 
The loss in weight of air caused on ac- 
count of leakage and the loss in pressure 
due to friction. Both of the above are 
of great importance and should be taken 
into consideration. The leakages, if 
properly attended to in due time, and if 
the main pipe line is kept fairly tight, do 
not require much attention as it is the 
duty and to the interest of any central 
compressed air power plant engineer to 
reduce then to a minimum. They remain 
a constant factor of loss in amount of air 
furnished. 

The loss of compressed air through leak- 
age is about proportionai to the number of 
fittings, such as T’s, elbows and valves in- 








761 


stalled on the main pipe line, and that it 
amounts to about 6 per cent. of the total 
capacity of the plant. 
stant percentage of loss for an even press- 
ure, it will be readily seen that if the plant 
were of 24,000 H. P. capacity, the total 
loss of compressed air would be only 2 


As this is a con- 


per cent., it being 6 per cent. for 8,000 


noP. 





Hour SERVICE— CENTRAL CLOCK IN ITS CABINET. 


Loss or Reduction of Pressure due to 
Friction in the main pipe line. 

The reduction in pressure due to fric- 

the 

portance, and in order to determine same 

and to avoid its being excessive, it is well 


tion is a question of greatest im- 


for the owners of the central power plant 
to thoroughly investigate the following 
results. 

A great many experts had formed an 
opinion that loss due to friction would 
not amount Mr. 
experiments had led the company to be- 


to much, and Arson’s 


lieve that the loss would be very small, 


COMPRESSED AIR. 


but all these experiments and tests were 
made with compressed air at low pressure 
and consequently low density. The 
pany, however, decided to satisfy itself 
thoroughly, and Prof. 
muth to make thorough tests, which were 
always made at night and on Sundays, 
when the traffic and supply were prac- 
tically steady. 


com- 


engaged Guter- 


These tests have proved 
that extraordinary loss of pressure was 
due to short bends, principally in the 
smaller branch pipe lines running uphill, 
notwithstanding the large diameter of 12 
inches and the great number of receivers 
and automatic water traps connected with 
same. Thus it make 
thorough tests to determine the loss of 


was decided to 
pressure due to the receivers placed in 
pipes, and then in the main and branch 
The table 
results 


pipes between the receivers. 


published below gives the ob- 


tained. 
Loss of Air Pressure due to Friction 
for one Receiver. 

Pressure Pressure 


atentrace at outlet 
of of 


Average 
speed of air 
per second 


receiver. receiver. Loss. through pipes, 
92.84 lbs. 91.87 lbs. 0.97 Ibs. 19.8 feet. 
92.36 1.38 °° 108 ‘ mi °* 
"me 69.23 ** 2.51 ‘“* malC 
95.3 ‘* 93.06 ‘* Z.20 (°° 24.4 

90.11 “ 89.08 ‘ ia 6° 185 * 


The figures show positively that for 


each receiver there is a loss of 15 


cent. of one atmosphere when the speed 


per 


of air amounts to seven metres (23 feet 
per second), and that for 9 metres (30 
feet per second), the loss due to friction 
amounts to 0.2 of one atmosphere. Thus 
it will be seen that five receivers placed 
behind the 
crease of pressure of one atmosphere. 


one other will cause a de- 


Twenty-three automatic water 


which were installed at different places on 


traps 


the main pipe line, did not result in any 
perceptible loss of pressure. The follow- 


ing table giving the number of tests and 
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mentioning the places where they were 
made, will give the reader a fair idea of 
results to which reference has been made. 

Experiments in different Conduits used for 


the transmission of Air to determine 
their resistance. 





SECTION OF CONDUIT 


Total length from the Central Station 
at Saint Fargean across the City and 
eee eee . 10.2 
From the Central Station to rue Foun- | 


eS Ree eee 8.15; 8 
FromCentralStation to rue de Charonne.| 7.50 4 
From Place de la Concorde to Saint 

Dl. .  si0s¢sctebeaaenhisnswk eas 5.75 5 
From Station at Saint Fargeau to rue 

Fountaine au Roi ............... .-.| 2.08 
From Station at Saint Fargeau to Place 3 
‘ de la Republique........... 1 = 


Isolated tests conduits of 


SNS ont Sen awa vdikeh imag See 4.57 19 i 
From rue de Charonne to rue Fountain 

ee. ME siarernces tides thenat soe) Ope a 
From rue de Charonne to Saint Fargeau.; 2.74 8 





The above table relates only to tests 
made at night while the distribution of 
air was practically at a standstill, and the 
whole compressed air plant at the dis- 
posal of the engineers in charge of the 
tests. Some tests, however, have been 
made while the plant was in full operation 
and while the compressed air reached the 
endless main pipe line experimented upon 
through both The experiments 
were made at a place situated respectively 
four and five miles from the central power 


ends. 


plant, and all readings were automatically 
registered by automatic recording press- 
use guages placedat convenient places. All 
tests were thus made on a main pipe line 
having a total length of nine and one-half 
miles and fitted with four air receivers, 
twenty-three automatic water traps and 
forty-two gate valves. The resistance or 
loss of pressure was made under different 
speeds of compressed air varying from 
zero to 50 feet per second. 

I desire to emphasize that in the main 
pipe line of Saint Fargeau—Fontaine au 
Roi—which does not contain any receivers, 
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it has been demonstrated practically that 
with a speed of 6} metres (204 feet per 
second), the loss due to friction amounts to 
0.05 atmosphere per kilometre (3,300 feet) 
of main pipe line. 

Thus admitting that the original speed 
of the air be 6% metres (i. e., 20% feet 
per second), and the original pressure 
14.7 pounds above the atmosphere, a main 
pipe line of 20 kilometres length (i. e., 
66,000 feet) would not be adequate to 
transmit any power. 

A series of tests made on the main pipe 
line in Paris over a length of 16% kilo- 
metres (i. e., 55,000 feet), with an average 


air speed of six metres (i. e., 20 feet per 
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that the loss 
due to friction amounts to 0.07 of one at- 
mosphere 


second), has demonstrated 


per kilometre. Thus it is 
clearly proved that the forty-two gate 
valves, the twenty-three water traps and 
the four receivers do not represent a great 
percentage of loss and taking as a basis 
that any air pipe line wiil be fitted with 
about the same number of syphons, receiv- 
ers, valves and traps as the above-menticned 
line, it will be seen that a total length of 
main pipe of 14 kilometres (i.. e., 46,500 
feet) will produce the loss of one at- 
This the best ob- 


mosphere. result is 
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tained up to this time for such a length 
of main pipe line. 

In addition to the has not 
been mentioned that the main pipe lines 
in Paris [ 


above, it 


contain a certain number of 
elbows and grades, which certainly in- 
crease the 
extent. 


der 


loss of friction to a certain 
The tests having been made un- 
different air been 


found that the practical loss of pressure 


pressures, it has 


due to friction does not proportionally in- 





APPARATUS FOR THE DISTRIBUTION OF TIME SERVICE. 


vorrp SYSTEM. 


crease with the pressure or with the den- 
sity of the compressed air at least up to 
60 pounds above the atmosphere, but it 
is demonstrated that in order to reduce 
the loss of pressure due to friction to a 
minimum, it is best to carry a high air 
pressure. 

Several installations which have given 
very good results are transmitting com- 
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pressed air at various pressures of from 
30 to 50 atmospheres, and in one case 160 
atmospheres. The work 


necessary for compressing to high press- 


mechanical 


ures is im proportion to the increase of 
pressure; for instance, the mechanical 
work required to compress air from ten 
to twenty atmospheres, represents only 
30 per cent. of the total mechanical work 


required to obtain the result. 


It is thus possible to produce high 
pressure compressed air at a small cost, 
to convey same for long distances through 
small main pipe lines with less loss of 
pressure than if the pressure was low, and 
this can be done with less loss of power 
than any 


other motive 


power, such as 


water or electric power transmission. 
The transformation from high into low 
pressure for the operation of motors is 
efiected without any difficulty at the place 
where the power is used, this being done 
by an automatic pressure reducing valve. 
We will not, however, discuss here the 
very high pressure system, but confine 
ourselves to the medium pressure system, 
which is in practical use in Paris. The 
loss of pressure due to friction being one 
atmosphere for 14 kilometres (i. e., 46,500 
feet), it will be easy to determine the loss 
due to friction in very long main pipe 
lines. As the resistance or loss of press- 
ure due to when the 
size of the main pipe line is increased, 
theory and practice have demonstrated 
that for doubling the diameter of the 
main pipe line and conveying the same 
amount of air at the 


friction decreases 


same pressure 
through the larger pipe, the loss of one 
atmosphere would correspond to a length 
of about 40 kilometres (i. e€., 132,000 
feet); or, in other words, should the main 
pipe line be 100 kilometres long (330,000 
feet), the pressure at the central station 
seven and one-half atmospheres, and the 
loss due to pressure one-half atmosphere, 
there would be a total loss of 7 per cent. 
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between the central power station and the 
end of the pipe line. 

Other experiments have decidedly dem- 
onstrated that a main air pipe line of 
600 milimetres diameter (i. e., 24 inches), 
will be commercially fitted to transmit 
24,000 H. P. without excessive loss, and it 
has been furthermore established that if 
transmission of power exceed 40 kilo- 
metres (i. e., 25 miles), compressed air 
will be a better medium than water or 
electricity. 


Compressed Air Motors. 


in order to utilize the full power ac- 
cumulated in compressed air and to ob- 
tain all the energy possible, it is found 


The reheaters used in the Popp Paris 
installation are of the cylindrical jacketted 
type, the air circulating through the 
jackets, while the heat derived from the 
fire inside of the cylinder is absorbed by 
the air after being deviated by means of 
a series of baffle plates. The results ob- 
tained have given very good satisfaction. 

It has been seen above in relation to 
hot air motors that the amount of heat 
stored in the compressed air is almost 
entirely transformed into mechanical 
Even with cast iron hot air 
motors, it has been proved that 80 per 
cent. of the heat was practically used. 
The table below shows the efficiency of 
several kinds of reheaters. 


work. 


Table of Air Reheaters. 


NATURE OF REHEATER 


meters 





Surface of the 
Heater in sq 


Cast Iron Tubular Heater... 1.3 576 
Wrought Iron Heater....... 1.3 313 
IE sgh a 04 Kw 046-0 oe ale o'eiels 4.3 1088 


necessary to reheat the compressed air 
and utilize same. The object of reheating 
is to expand the compressed air, or, in 
other words, to increase its volume while 
its pressure is kept constant. Prof. Reid- 
ler, who is considered as one of the best 
authorities on compressed air, mentioned 
in his lectures that M. Victor Popp was 
the first to successfully use the reheating 
system with good results. Reheating of 
compressed air, however, had been done 
for a long time in mining work, but had 
never given good results, and was used 
principally in order to avoid the freezing 
of exhaust pipes of the motors or other 
machinery operated by compressed air. 


meters 








Temperature of the 
Air in the Heater C° 


Number of Calories trans- 
mitted per hour 


Per sq. se, 

When When Total | meter of par 

Entering Leaving | Calories | Surface Calosies 
Calories 


| 
17900 | 13760 | 4470 


7 =| 107° 


a 184° 17200 | 13280 | 45380 


| 
| 
0° | 175° | 39200 | 9200 | 5600 


AIR REHEATER. 
The experiments from which this table 
was compiled were made by Prof. Guter- 
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muth and show that one kilogramme of 
combustible will, under good circum- 
stances, give up as much as 5,600 calories 
in an air reheater. This result being su- 
perior by at least 500 per cent. to the re- 
sult obtained by the best triple expansion 
compound condensing engine, the ques- 
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tion of reheating the air using same, is 
entitled to serious consideration. 

The amount of coal required for re- 
heating air (for large motors) being 
about 0.09 of one kilogramme (i. e,, 0.2 
of the pound per H. P. per hour) 0.2 of 
one pound is so small that it hardly 
needs to be taken into consideration, and 
thus in transmitting heat directly to the 
compressed air, the decrease of net effi- 
cienchy of the fuel burned for reheating 
same is more than six times as etticient as 
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that used to produce the compressed air. 
Thus o.1 of one kilogramme (i. e.,0.22 of one 
pound), will produce the same mechanical 


work in reheating as 0.6 of one kilo- 
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gramme or 1.3 pounds of coal through the 
medium of boilers 
gines. 

If the reader wanted to thoroughly in- 
vestigate the above assertions and results 
of experiments, it will be seen that for a 
very small increase of combustible it will 
be possible to transmit large quantities of 
compressed air a great distance and make 
up not only the loss incurred through 
friction, etc., but obtain at the end of the 
pipe line a larger power than that orig- 
inally pumped into same. For ordi- 
nary length of pipe lines and with re- 
heating to 250 degrees C. above the at- 
mospheric temperature, the power ob- 
tained at the end of the line was 30 per 
cent. above the power originally required 
to compress the air. 


and economical en- 


(Continued,) 
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Report on Trials made at Magog, Quebec, 
to test the economy effected by preheating 
Compressed Air. 

By Prof. J. T. Nicolson, D. Sc. (Edin- 

burgh & McGill) M. Inst. C. EF. 


These trials were made during the 
month of April, 1899, at the Dominion 
Cotton Mill, Magog, Canada, where 
there is installed a 150 horse-power hy- 
draulic air compressing plant on the sys- 
tem devised by C. H. Taylor of Montreal. 

They were made at the instance of Mr. 
John A. Inslee, of St. Louis, and con- 
ducted under the auspices of Mr. Inslee, 
the Taylor Hydraulic Air Compressing 
Co., and the Dominion Cotton Mill Co., 
jcintly. 

The trials were conducted by the un- 
dersigned, assisted by Professor R. J 
Burley, B. Sc., etc., of McGill University, 


but a number of prominent engineers 
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from the United States were invited to be 
present and took part in the experiments. 
Among others I may mention Mr. A. 
Langstaff Johnson, of Richmond, Va., 
Mr. Wm. O. Webber, of Boston, Mass., 
and Mr. John Birkinbine, of Philadelphia, 
Pa. 

Experiments were made on five differ- 
ent methods of using compressed air in 
an ordinary steam engine of the Corliss 
type. 

ist. The air was supplied to the en- 
gine cold. 

2d. Steam was injected into the air in 
the main pipe before supplying it to the 
engine. 

3d. The air was injected among the 
water in a steam boiler and heated by 
mixing with the water and steam of the 
boiler before being supplied to the en- 
gine. 

4th. The air was blown upon the sur- 
face of the water in a steam boiler and 
heated, by mixing with steam in the same 
before being made to drive the engine. 


sth. The air was passed through a 
tubular heating vessel and heated by a 
coke fire, afterward being used to work 
the engine. 


For all the experiments the air was 
drawn at a pressure of 53 Ibs. from the 
S-in. main air pipe of the Taylor Air 
Compressor, which supplies power to the 
mill, and was piped to a 12-in. diameter 
by 30-in. stroke Corliss engine. supplied 
for the purpose of the trials by the Laurie 
Engine Company, of Montreal. 


A friction brake was fitted on the fly- 
wheel of this engine and the engine in 
this way was worked up to its full power 
at about 75 revolutions per minute. 


Connection was made to a Lancashire 
boiler 7 ft. diameter by 30 ft. long when 
it was desired to mix steam with the air 
for purposes of pre-heating. 


When dry heating was resorted to the 
air pipe was led through a heater on 
its way to the engine, having been 
previously blanked off from the steam 
boiler. This heater was designed by the 
writer and built by Messrs. The Laurie 
Engine Co.. for these experiments: but, 
as it was designed of such size as to heat 
the whole of the compressed air used in 
the mill, it was considerably larger than 


was required to heat the greatest quantity 
of air which could be used by the Corliss 
engine employed on the test. It was, 
therefore, a matter of some difficulty to 
prevent the heater and the small quantity 
of air passed through the same from be- 
coming hotter than was desired. 

For the experiments made without 
pre-heating the observatons made were as 
follows: 

The temperature of the air before en- 
tering the engine. 

The same on leaving the engine. 

The pressure of the entering air, indi- 
cator cards irom each end of the cylinder, 
readings of the revolution counter and of 
the rope brake weights. 


A trial was conducted with cold air on 
April 27th, in the presence of Mr. Birkin- 
bine, which gave the following results: 

The air entered at 66.5 F. and was ex- 
hausted at —41 F., the revolutions being 
74.6 and the cut off about one-third of the 
stroke. The indicated horse-power was 27 
and the weight of air used per hour was 
1.671 lbs. This gives about 841 cubic feet 
of free air at 60 F. per I. H. P. hour. 

On another trial made under same con- 
ditions 850 cu. ft. of free air were used 
per I. H. P. hour. 


2. In the case of experiments made 
with the dry heating, the following obser- 
vations were made: 

The temperature of the air before en- 
tering the heater; after passing up the 
first row of tubes; upon leaving the 
heater; before entering the engine. 

The temperature of the furnace and flue 
gases of the heater were also taken, the 
former with a Callendar’s patent electri- 
cal promoter. 


The amount of coke (Sherbrooke gas 
coke) used was carefully weighed and the 
trial only began when the conditions had 
become steady, i. e., about three hours 
from the time of beginning the run with 
heated air. Cards were taken; the brake 
horse-power and the revolutions were 
also observed. 

With air entering the heater at a pres- 
sure of 531% Ibs. gauge and at a tempera- 
ture of 58.2 F., it was raised to 225 F. 
after passing the first row of tubes, and 
to 363 F. upon leaving the heater. Ow- 
ing to undue length of air pipe and lack 
of proper covering, the air fell in tem- 
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perature to 287 F. before entering the 
engine. It was exhausted at 88 F: and 
the pressure at the engine was 52% Ibs. 
by gauge. 

The temperature of the gases leaving 
the fire was only about 700 F.—and was 
reduced to 100 F. in the flue of the 
heater. It was difficult to use a small 
enough quantity of coke in such a large 
heater without letting the fire out alto- 
gether. A closed ash pit was used and 
the air for combustion supplied from the 
compressed air main and could be regu- 
lated in its amount to a nicety. 


Under these conditions and with ex- 
actly the same cut off as in trial of cold 
air, the indicated horse-power being 26.7 
and the revolutions 70 per minute, there 
were used 1,310 lbs. of air per hour, this 
gives a consumption of 640 cu. ft. of air 
per I. H. P. per hour, a reduction of 850 
—640—2I10cu. ft. of free air per I. H. P. 
per hour due to pre-heating. Thus 210- 
850, a saving of 24.7 per cent. is effected 
in the quantity of air used. 

This saving was effected by the burn- 
ing of 9.3 lbs. of coke per hour, or of 
9.3-26.7 348 Ibs. per H. P. per hour. 

These results may be stated otherwise 
as follows: 

To produce 100 H. P. with cold air, 
85,000 cu. ft. of air were required in this 
engine; when pre-heated to 287 F., the 
horse-power yielded was 85,000—640—133 
H. P., and as this heating was effected 

9.3X133 
by the burning of ————— 47 lbs. of coke 
27 
per hour; the etidition al 33 H. P. were 
obtained by an expenditure of 47 lbs. of 


47 


coke per hour, or at the rate of — 1.42 
Ibs. of coke per hour additional. 
If we assume that this gas coke had 


3% of the calorific value of good coal, it 
is seen that we obtained an additional 
horse-power for every (1.42x3%) 1 lb. of 
coal burnt in the heater. 

As an ordinary steam engine and boiler 
of this size would require from 4 to 8 lbs. 
of good coal per H. P. per hour, it is 
seen what a very economical mode of us- 
ing the heat this is. Heat is used 4 to 8 
times as efficiently in a compressed air 
pre-heater as it is in a steam engine and 
boiler. 
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With regard to the results of this trial 
it ought to be remarked that a large 
radiation loss per lb. of air used was tak- 
ing place, both on account of the undue 
size of the heater and on account of its 
distance from the engine. Much more 
favorable results can be and in fact, have 
been obtained, when the size of the en- 
gine and heater are properly propor- 
tioned. 

Professors Riedler and Guttermuth 
have obtained an additional horse-power 
in air motors for every 34-lb. of coal 
burnt to heat the air. This is an economy 
far surpassing that of any prime motor 
in existence. 

In large plants with first-class air mo- 
tors, where double or triple pre-heating 
might be resorted to, a better result than 
even this can easily be obtained. 

In a large transmission plant consist- 
ing of a Taylor Air Compressor, a five- 
mile pipe line, air engines and electric 
generators, with coke pre-heating stoves, 
the full or gross power of the water fall 
can be obtained at the terminals of the 
dynamo, at a comparatively insignificant 
cost for fuel. 

No other system of energy transmis- 
sion can compare with this for economy 
of first cost and maintenance. 

3. Tests were made of the economy to 
be obtained by heating the air by mixing 
it with steam from a boiler before allow- 
ing it to do work in the engine. 

The results are of the highest scien- 
tific interest, and show the adaptability of 
compressed air to almost any condition 
of employment. As regards economy, 
this method is, however, inferior to that 
of dry heating. By mixing from 10 to 
13 Ibs. of steam per H. P. with the air, 
the quantity of air required was reduced 
from 850 cu. ft. to 300 to 500 cu.. ft. per 
I. H. P. per hour. Thus the air required 
for a 100 H. P. engine running with cold 
air would be sufficient to operate an en- 
gine of 85,000—400—210 H. P. if mixed 
with 12'%x100—1,250 Ibs. of steam per 
hour. This can be supplied by about 140 
Ibs. of coal per hour; so that 110 H. P. 
additional were obtained by the burning 
of 140 lbs. of coal or 140—110—1.3 Ibs. of 
coal per I. H. P. per hour additional. 

Such a method of heating, economical 
as it may appear, would however, be un- 
suitable except for powers of over 50 H. 
P. unless waste steam is available from 
a boiler plant at times of low demand. 
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Liquid Air for Automobiles. 

We none of us know now as much as 
we will know a little later about the best 
methods of using liquid air, whether for 
power, for refrigeration or for other ser- 
vice, or of the practical value of the 
effects realized in proportion to the cost. 
As it has been suggested that liquid air 
may be made serviceable for the self- 
propulsion of road vehicles, it seems to 
be in order to offer some suggestions or 
to indulge in a little speculation, as to the 


way to do it and as to what would come 
out of it. 


Liquid air represents, among other 
things, stored energy, and energy which 
may, partially at least, be reconverted and 
employed for our service. Liquid air is 
compressed air in an easily portable form. 
The advantage which it has over high- 
pressure, non-liquefied, compressed air is 
that it is not dangerous to convey or to 
hold, and that it does not require many 
and costly bottles to contain it. The 
liquid may be carried in a milk can, or in 
anything that will hold water, and which 
is merely strong enough for the weight 
of the water without any added pressure, 
although it is quite imperative to sur- 
round the vessel with large quantities: of 
heat-insulating material. Even with abun- 
dant insulation provided, a given charge 
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of compressed air in liquid form must 
weigh much less than the same charge 
under high pressure, and not liquefied but 
contained in the necessary steel bottles. 
The shape of the vessel in which the 
liquid may be conveyed may be made to 
conform to the conveniences ofthe vehi- 
cle, while high-pressure air insists upon 
its long cylindrical receivers, which must 
be disposed of as best they may. 

In the previous article I spoke of using 
liquid aif for maintaining supplies of 
compressed air in receivers of consider- 
able capacity, and where the use of the 
air was slow or intermittent, the liquid air 
being occasionally inserted in charges 
sufficient to restore the fallen pressure in 
the receiver within certain predetermined 
limits. An entirely different system 
would have to be followed in the case of 
the automobile. All the liquidair for a trip, 
or for a run between charging stations, 
would be carried in the liquid state, and 
usually in a single receptacle, and there 
would be practically no compressed air 
reservoir, or any receptacle required for 
any considerable volume of compressed 
air after its re-evaporation. The liquid 
air would be pumped into the working 
compressed-air system just as it was 
wanted for use, and almost precisely as 
the feed water is pumped into a steam 
boiler. The boiler in this case would 
necessarily be of the tubular type, with 
the important difference from the steam 
boiler that the requirements for the eva- 
poration of the air would not call for the 
assembling of the tubes in close proxi- 
mity to each other and around or over 
the fire, for there would be no fire. The 
heat required would be obtained from 
the surrounding atmosphere, and _ the 
tubes, or the single continuous tube, 
would be so disposed as to get the best 
exposure to the air. In the automobile 
it would be most natural and proper to 
have the air traverse a coil spread out in 
front of the machine, so that the air would 
strike it with some velocity when the 
vehicle was in motion. After the air had 
by this means attained the temperature of 
the external atmosphere, its mechanical 
status and value would be precisely the 
same as that of compressed air which had 
been produced directly by compression in 
the usual way. except that the liquefied 
and re-evaporated air would be absolutely 
dry air. and would be entirely incapable 
of causing any trouble by freezing up in 
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the passages of the motor. The air after 
attaining normal temperature might be 
passed through a reheater, heated by a 
little oil lamp or other means, and the 
consequent increase of volume would add 
considerably to the efficiency of the air as 
in other cases. If the air was used in a 
compound moior, it should certainly be 
passed through a reheater first, and also 
again before entering the low pressure 
cylinder. Ii the latter re-heating was not 
effected there would be little or no reason 
for compounding. 

With this general scheme for using 
liquid air for an autocar motor, the 
vehicle that I have in mind just at pres- 
ent is a tricycle for a single person, and 
to be used for service similar to that of 
the present bicycle. Say that we have a 
receptacle that will hold 50 pounds of 
liquid air, or something over 6 gallons, 
and that 10 pounds of the liquid will be 
evaporated and lost during our trip 
through the park and up the boulevard, 
leaving 40 pounds of liquid air available 
for use. Our working pressure will be, 
say, 100 pounds to the inch. As a cubic 
foot of air at 100 pounds weighs, say, 6 
pounds (see preceding article) we have 
available 40 + 6 66 cubic feet of air 
at 100 pounds. Our motor has a I-inch 
diameter cylinder, 2 inches stroke, normal 
speed 300 revolutions per minute; con- 
nected to the driving wheels by differ- 
ential gearing of wide range. Cutting off 
at quarter stroke, the mean effective pres- 
sure will be 44 (see Richards’ ‘‘Com- 
pressed Air’), and the theoretical power 
developed will be: 1° X .7854 X 44 X 
100 feet piston speed + 33,000 = .1047 
horse-power, and the air consumption per 
minute will be 1° X .7854 X 4” X 4 X 
300 + 1,728 = .1363 cubic feet, to which 
we should add 1o per cent., making the 
consumption .15 cubic feet per minute. 
As we have 66 cubic feet available, the 
charge should last 66 + .15 = 440 min- 
utes, or say 7 hours, which, at 8 miles an 
hour, should be as far as any one should 
want to ride at one time, and it would 
only be necessary to pour in the liquid 
air again to be all ready for a ride as. far 
again. With liquid air in sight as low 
as 2 cents per pound, this riding is dis- 
tinctly cheaper than the maintenance of a 


horse. In the few figures here given 
nothing is said about the gain that 
might be accomplished by _ reheating. 


This it would be very proper to go into 
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for larger vehicles, and also the com- 
pounding of the motor. With air at an 
initial pressure of 200 pounds, and re- 
heated both before entering the first 
cylinder and also intermediately, it should 
be easily possible to show results 50 per 
cent. better than here indicated. 
Frank Richards. 
Twenty -eighth and Twenty -ninth Streets 
Compressed Air Line. 





The rankest exhibition of spite and 
criticism which has come to our knowl- 
edge in these latter days, and which ap- 
proaches very closely to the border line 
of blackmail, is the article in the New 
York Journal of the 6th inst., concern- 
ing the air cars on the Twenty-eighth and 
Twenty-ninth Streets line of the Metro- 
politan Street Railway. As a misstate- 
ment of facts it is unique and impressive. 
The only charge that the writer makes 
that it is not a rank falsehood, or so near 
one, that it is no exaggeration to so state 
it, is the complaint of the dripping of oil 
from the car trucks along the track, a 
few inches inside of each rail. That is a 
fact, and it should not have been allowed 
to happen, but the company is using its 
whole endeavor to stop it. It is one of 
those unfortunate happenings which are 
possible with every undertaking, about 
the whole of whose details there is not 
the most exact knowledge. The air 
motors run in a dust-proof casing. The 
bottom half of this casing contains oil, 
and is sleeved upon the axle. In their 
anxiety to get the cars in operation, the 
glands for a stuffing box joint about the 
axle, where it leaves the casing, were not 
thought to be essential for the operation 
of the cars, and were not put on. But 
use has shown that they are a very im- 
portant item. It is a misfortune that an 
experiment so successful in every way 
should have been marred by a happening 
which could have been so easily avoided. 

The exhaust of the air motors makes 
so little noise that they are practically 
noiseless. They can be made absolutely 
so. That these cars make a little more 
noise than the freight dummies on West 
Street is probably true, for they make 
none; but the air cars make less noise, on 
the same grade of track, than the cable 
cars, and much less than the trolley cars; 
for their humming can be heard a long 
distance. 


The track on Twenty-eighth and Twen- 
ty-ninth streets is not at all suitable for 
such heavy cars, nor for any car running 
at very high speed. These air cars are 
not, as charged, heavier than the electric 
cars, but are much lighter. 

Another unfortunate condition, which 
militates against the smooth working of 
the air line, is the fact that there are no 
track crossings on the avenue lines, and 
the cars must jump the tracks, an act that 
is both productive of noise and jar; and is 
destructive of motors. We have ridden 
many times on these cars, both as a pas- 
senger, in a hurry to get along, and as a 
critic, willing to find fault. At first, we 
detected a vibration in the cars, the prod- 
uct of their reciprocating motors. This 
has been gotten rid of almost entirely. 
The seats over the air storage reservoirs 
are a little high and wider than the ordi- 
nary car seats. The fact that we were 
sitting over a possible volcano was en- 
tirely lost sight of, in our interest in the 
novel and certainly successful system. 

Compressed air will be found in street 
railway traction to be more reliable than 
the cable or either of the styles of trolley, 
for certainty of action. If a constant 
patron of the different systems will ob- 
serve the causes of all the detentions he 
either suffers, or is cognizant of, he will 
find that more of them will be chargeable 
to the cable or trolleys, than to the horse 
or air car. The cable has proven itself 
expensive, and its broken strands are a 
dread possibility. The trolley systems are 
subjected to a variety of accidents which 
occasion frequent detention. 

If compressed air traction is given a 
fair chance to demonstrate its value in 
urban traction, it will be found to be 
the superior of electricity where absolute 
freedom from uncertainty is desirable. 
That as high speed can be maintained 
with it is doubtful, but speed is not the 
only desirable feature in any system.— 
Municipal and Railway Record. 


Hardie Cars running in Chicago. 


The compressed air motor cars on the 
North Clark street cable road in Chicago 
are making a good record for themselves, 
and much can be said of their reliability. 

The first car made its initial trip May 
30th; soon after the second car was put 
on, and a third car is held in reserve to 
provide for any emergency or accident. 
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No trouble has originated from lack of 
efficiency on the part of the inexperi- 
enced motormen. They were instructed 
originally by Robert Hardie, and have 
been able to handle the cars perfectly 
ever since. 

The cars still continue to make the first 
trip from air that was left over from the 
previous night service, and, on one oc- 
casion, one of the cars made an excursion 
trip in daylight for the benefit of those 
who were invited to be present, and still 
made its regular trip at night with what 
air was left from the preceding night. 

From May 30, 1899, to June 20, 1899. 
inclusive, car No. 107 ran alone. On 
June 21st car 102 was put in service, and 
since then two cars have been running 
regularly and doing the complete “Owl 
Car” service. 

In order to show the actual service per- 
formed by these cars a_ brief table is 
given: 

Car Car Car 
No. 107. No. 105. No. 102. T’ls, 
No. of miles cov- 


ae 1,232 189 616 2,037 
No. of trips with- 

out traiier....... 148 21 S4 233 
No. of trips with 

one trailer........ 26 6 4 36 
No. of trips with 

two trailers...... 2 = —_ 2 
Total No. of trips, 

ee 176 27 88 291 
No. of passengers carried paid fares 24,294 


No. of hours car service from June 

2lst to July 17th inclusive, for two 

Chr hwicheleh sehen ssanas 000020 60s0% 142 
No. of hours compressor ran from 

June 2ist to July 17th, inclusive....93h. 43m. 





Pneumatic Tools 











The Pressed Steel Car Co., of Pitts- 
burg, made an interesting test of the New 
Boyer Long Stroke Pneumatic Hammer 
at their shops in Pittsburg during the 
week beginning Aug. 21st. Up to Aug. 
28th it ran continuously day and night 
very rapidly and successfully driving 7%” 
rivets with no breakage or stoppage. A 
feature of this hammer is that no expert 
riveter is required and in view of the 
large amount of work done and the con- 
tinuous aperation of the tool in the above 
test, the record is a very good one. 


At the National Export Exposition, 
which opened in Philadelphia on Sept. 
14th, the Chicago Pneumatic Tool Co. 
has installed an exhibit of compressed air 
tools. 

At this exhibit will be shown the New 
Boyer Long Stroke Hammer for driving 
rivets from 34 to 1%” in diameter, the 
New Reversible Wood Boring Machines, 
the Henrikson Flue Cutter with reversi- 
ble motor, the well-known Boyer Drills 
and Boyer Hammers for chipping and 
calking, the MHaeseler Piston Drills, 
Phoenix Rotary Drills, and other pneu- 
matic appliances, making a very full and 
complete exhibit of this line. In connec- 
tion with this, they are placing an Elec- 
tric Driven Air Compressor for operating 
the tools, so that we shall be able to 
make practical demonstration of the 
working of the tools for the benefit of 
foreigners attending the Exposition, and 
others interested in this line. 

Their exhibit is in charge of a compe- 
tent man, and the aim is to make it of 
great interest in every particular. 


As an indication of the constantly 
growing favor with which pneumatic 
tools are received by railroads, ship yards 
and manufacturers generally, the leading 
manufacturers advertise that their sales 
of these tools for August, ’99, have been 
equal in volume to our total sales for the 
year 1897. There is hardly a branch of 
metal working to-day but what has found 
it desirable to adopt the use of pneumat- 
ic appliances, and in plants where they 
started with a small outfit they have 
very largely increased the number of 
tools in use. Every month the trade in 
these tools has shown an increase over 
the preceding month, and the vastly in- 
creased volume of business, as stated, in- 
dicates that pneumatic tools have passed 
the experimental stage and are every- 
where recognized as great labor savers. 
There is not a railroad shop of any im- 
portance in the United States where 
pneumatic tools cannot be found in suc- 
cessful operation, and the constant addi- 
tions being made to such equipments 
show clearly that the officials in charge 
recognize their merits. 

It is understood the world over that 
Americans are always the first to perfect 
and adopt labor saving appliances, and 
among such appliances, pneumatic tools 
have reached first rank. The demand for 
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such appliances in all branches of metal 
working, has the company mentioned 
to bring out new tools from time to 
time, until now they have tools adapted 
to every requirement, 


The accompanying illustrations show 
the Quick Acting Stop Coupling for Air 
Hose made from a design of Mr. E. B. 
Gallaher, engineer of the Pneumatic Sup- 
ply & Equipment Co., N. Y. 

This coupling is designed especially 
for use in connection with pneumatic 
tools. It is both a union and a stop cock 
combined, and its use is desirable where 
compressed air tools or appliances are 
used. The operation is extremely sim- 
ple—it may be locked or unlocked by a 
quarter turn and when locked it is ab- 
solutely air-tight under any working pres- 
sure. It is claimed that a saving of com- 
pressed air is effected and the necessity of 
shutting off the air supply at the receiver 
or main supply pipe is avoided. The-use 
of this coupling permits one tool to be 





772 


detached and another one to be con- 
nected to the air hose instantaneously 
and the annoyance of twisted hose is en- 
tirely obviated. 


H. L. Frost of Bristol, Tenn., is manu- 
facturing what is called the Pneumatic 
Water Elevator. It consists of an air 
pump elevator and an air receiver. The 
elevator is placed on the bottom of the 
source of water supply, the air is con- 
nected to the elevator and forces the 
water out of it and discharges it at any 
point above ground where it is wanted. 


The Henrikson Flue Cutter for 414” 
flues, is shown in the accompanying cut. 
This is a newly patented article and has 
been found very successful in operation 
that is now being manufactured and sold 
by the Chicago Pneumatic Tool Co. It 
is made in any size to suit requirements 
and has been adopted as standard on the 
Chicago and N. W. R. R. The cutting 
wheel is fed against the flue by the cylin- 





QuICK ACTING STOP COUPLING FOR AIR HOSE, UNCOUPLED. 





0 


UICK ACTING STOP COUPLING FOR AIR Hose, CoupLeD. 








773 COMPRESSED AIR. 


der and piston arrangement, shown about 
the middle of the machine, the air pres- 
sure passing through the motor to oper- 
ate the piston, and the air motor revolv- 
ing the cutter at the same time. The 


machine will cut off the flues either inside 


” 


or outside the flue sheet and on 4% 
flues it has been found very efficient, cut- 


ting them off in about 20 seconds, and in 
much less time on locomotive flues. 

Any railroad mechanical man will very 
quickly appreciate the advantage of this 
tool, on account of the great saving 
effected in that the machine cuts off the 
flues close to the sheet, thus making but 
very little waste on the flues. 

















HENRIKSON’S FLUE CUTTER 
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GABRIEL STAy BOLT CHUCK. 


The Gabriel Stay Bolt chuck is ar- 
ranged to grasp any size stay bolt, and 
will turn them without the necessity of 
squaring up the ends. In operation with 
the air motor, as shown, it is very rapid 
and efficient and effects a great saving of 
labor in turning in stay bolts. 


This is a small machine but great in 
its labor-saving qualities, and will cer- 
tainly interest all users of such devices. 
It is an entirely new device, just patented, 
and will commend itself at a glance to all 
practical men. 
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COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions 

We request that the rules governing such corre- 

ndence will be observed, viz.. all communica- 
fom should be written on one side of the paper 
only ; they should be short and to the point. 


San Francisco, Cal., July 21, 1890. 
Editor Compressed Air. 

I notice your quotation of an inquiry 
by J. T. B., and reply by the National 
-Engineer, in your July number regarding 
the operation of a proposed air lift. I do 
not know who J. T. B. may be, but if he 
follows the advice given he will fail to 
get water. Here are the corrections that 
should be made to the reply: 

The well will be better without the 5” 
casing advised. The well casing, 6”, is 
better, by the difference in friction. 

The flow will never be steady, 
termittent. 


but in- 


With the submergence given (125’) they 


supply of air will have to be between 14 
and 15 times the water flown. 

The reservoir pressure will be the sub- 
mergence + friction of air pipe, i. e., 125 
Ibs. x .434 + say, 5 lbs. or less than 60 
Ibs. It will take 6 Ibs. to start it. 

If the well is operated singly, no re- 
ceiver is necessary or advisable. 

Finally, the air will operate with an 
efficiency less than 20 per cent. This ef- 
ficiency is entirely independent of com- 
pressor efficiency. 

G.. D. 


No. 1233 St. Charles St., 
Alameda, Sept. 24, 1899. 
Editor “Compressed Air:” 

Dear Sir:—Inclosed please find postal 
order for $2 in settlement of my sub- 
scription to your highly prized paper up 
to June, 1900. 

As special agent of the Aetna Ins. Co. 
(fire) I spend most of my time away from 
home, and when I return the first thing 
my wife hands me is my pet, “the Com- 
pressed Air.” 

Wishing every success in your worthy 
enterprise, I remain, yours truly, 

Louis Mel. 


New York, Sept. 13, 1899. 
Editor Compressed Air: 

One of the New York daily papers has 
commented quite severely on the Com- 
pressed Air Street Railway System now 
being operated on 28th and 2oth streets, 
New York City. The main objection 
offered is the dropping of oil along the 
track. This is unquestionably a fair ob- 
jection and one which must be removed 
before the system will give complete sat- 
isfaction. It is, however, a trouble which 
appeared in the earlier experiments with 
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electric motors and caused a great deal 
of annoyance and expense and some crit- 
icism. In the case of electric motors the 
trouble was remedied by adopting an 
enclosed motor and gear case and adopt- 
ing a form of bearing which prevented 
the oil used in the gear cases from leak- 
ing out of the bearings. It is of course 
apparent that oil will, from capillary ac- 
tion, work through the bearings of the oil- 
filled case to the outside, and unless some 
means is arranged to catch this oil, it will 
be thrown off and collect under the car 
body and along the track. In the case of 
the air motor as used on the 28th and 
29th street line the reduction gears run 
in oil to reduce friction and prevent 
noise. As far as I am able to determine, 
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no precautions have been taken to pre- 
vent this oil working through the bear- 
ings as described, and it would seem ad- 
visable for the railroad company to adopt 








Edge turned on Shatt 
to throw off oi 


the simple method used by the manufac- 
turers of electric motors, a sketch of 
which is sent herewith. 
Yours truly, 
Interested. 


PATENTS GRANTED AUGUST, 1899. 


Specially prepared for COMPRESSED AIR. 


630,379. TRIPLE VALVE FOR AIR- 
BRAKES. William B. Mann, Baltimore, 
Md. 


630,380. ENGINE FOR AIR-PUMPS. Will- 


iam B. Mann, Baltimore, Md. 





630,381. API 
AIR-BRA 
more, Md 


RATUS FOR OPERATING 


I a 
KES. William B, Mann, Balti- 
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630,495. AIR-COMPRESSOR. Russell L. 
Dunn, San Francisco, Cal. Assignor of 
three-fourths to Clarence Stanley Pres- 
ton and Frank Hanford, Seattle, Wash. 

A hydraulic air-compressor, the combina- 
tion of a motive-water pipe, connecting 
above with a source of water-supply, and 
connecting below with the casing of an in- 
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let water-valve whereby the water actin 


e 
in it by gravity develops the kinetic energy 
required, a compression-chamber horizon- 
tally disposed, a water-trap at the inlet end 
of the compression-chamber, a vertical ex- 
tension of the compression-chamber near 
the outlet and adapted to contain substan- 


tially the air volume after compression; an 
inlet water valve between the motive-water 
pipe and the water-trap, an outlet waste- 
water-discharge valve from the compres- 
sion-chamber, adapted, also, to admit air to 
the chamber, a compressed-air outlet valve, 
valve-operating mechanism for operating 
the inlet and outlet water-valves succes- 
sively and continuously, and means con- 
trolling the entrance of water to said pipe 
whereby the amount of kinetic energy de- 
veloped may be adjusted by regulating the 
amount of water acting in the motive-wa- 
ter pipe. 


630,525. AIR PUMP OR COMPRESSOR. 

Charles O. Sobinski, St. Louis, Mo. 

In an air pump or compressor, a cylinder, 
a piston and piston-rod thereof, a drive- 
shaft, a suitable dog in connection with the 
piston having a longitudinal slot, a lug pro- 
ection from one end of the longitudinal 
surfaces of the dog, a pin carried by the 
lug, a guide-pin ‘projecting longitudinally 
the length of the dog and projecting from 
one end of the same for guiding the dog, 
cam-slots for the travel of the pin carried 
by the lug, and intermediate connections 
between the dog and the drive-shaft for 
actuating the former and reciprocating the 
piston upon rotation of the drive-shaft, 
substantially as set forth. 





630,821. PNEUMATIC PROPULSION 
MEANS. Jas. C. Walker, Waco, Tex. 
An improved propellor-shaft in ship-pro- 
pulsion means of the character described, 
comprising a hollow shaft tapering toward 
its outer end, said end terminating in a 
discharge-nozzle blowing directly rearward 
and having at said end radial air-outlets, 
its inner or feed end having a back-pres- 
sure valve; a boss mounted on its outer 
end having radial discharges e°®; radial 
hollow arms communicating with the dis- 
charges e!®, and hollow blades secured to 
said arms, having discharge orifices; said 
blades and arms being made of diamond 
shape in cross section, all being arranged 
substantially as shown and for the pur- 

poses described. 


630,938. CONTROLLING MECHANISM 
FOR ELECTRIC RAILWAYS. Sidney 
H. Short, Cleveland, Ohio. Assignor to 
the Walker Company of New Jersey. 

In a pneumatic controlling mechanism for 
electric-railway cars, a controller and a re- 
versing - switch, pneumatically - operated 
means for actuating said controller and 
switch, said means operating to move said 
switch in advance of the movement of said 
controller, and means for locking said 
switch, as and for the purpose set forth. 


631,377. AIR CLEANSING AND COOLING 
DEVICE. Joseph McGreery, Toledo, 
Ohio. (No model.) 

An air cleansing and cooling device, con- 
sisting of a case provided at its top with an 
air-inlet and a water-inlet, and at its bot- 
tom with an air-outlet and a water-outlet, 
and between the two with a series of baf- 
fle-plates and separators, the lower baf- 
fle-plates being cohvex and all of the baf- 
fle-plates being provided with a series of 
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riffies extending across the top of the baf- 
fle-plates and provided with perforations, 
as set forth. 


631,435. PNEUMATIC HAMMER. Charles 
K. Pickles, St. Louis, Mo. Assignor to 
Walter L. Flower, same place. 

In a pneumatic hammer, the combination 
of a piston-cylinder, a handle attached 
thereto by connecting branches, one of 
which is formed with a supply-duct, a tubu- 
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lar eye at the upper end of said branch, a 
throttle-valve seated in the path of the 
supply-duct, a semi-rotary handle support- 
ed independently of the throttle-valve and 
having operative connection therewith, a 
stem on said valve, and a spring holding 
said valve to its seat, substantially as set 
forth. 


631,701. AIR-COMPRESSOR. Charles F. Du 
Bois, Denver, Colo. Filed March 10, 1899. 
Serial No. 708,567. (No model.) 

The combination of an inner and outer 
cylinder, a pair of disks closing the ends of 
said cylinders and readily-collapsible par- 
titions intermediate the said cylinders and 
disks and dividing the space between the 
cylinders and disks into a series of com- 
pressible air-chambers; the inner cylinder 
having sliding air-tight joints with the disks 
and both cylinders being eccentric in rela- 
tion to each other during the rotation there- 
of, whereby the said air-chambers are suc- 
cessively reduced in cubical capacity, as 
they pass the point of closest approximation 
of the cylinders; the eccentric displacement 
of the cylinders being produced by weight 
applied to one cylinder; and means for col- 
lecting the compressed air from the several 
chambers, all substantially as described. 


631,732. COMPRESSED-AIR PUMP. Thos. 
C. Wristen, Dighton, Kans. Filed Oct. 
9, 1898. Serial No. 692,709. (No model.) 
The combination with the 2servoir, 18, 


re 
provided with the inlet-valve, 17, the valve 


discharge-pipe, 20, communicating with said 
reservoir, of the air-compression cylinder, 
3, the pipe, 6, connecting said cylinder and 
reservoir, 
in said 


the valve-caSing, 11, fixed with- 
reservoir and encompassing the 






of said 
and disk, 9, located within said 
casing, and the set-screw, 10, mounted in 


lower end 
spring, 8, 


pipe, 6, the valve, 7, 


said casing and coacting with said disk 
and spring to close said valve, 7, the cas- 
ing, 16, the disk, 15, and the float, e, mount- 





ed therein, the 


’ casing, 13, the 
mou..ted therein, the rod, 14, consaecting said 
valve, 12, and disk, 15, and the air-pipe, 22, 


valve, 12, 


extending from a point above the water- 
level, terminating in the reservoir, and in 
the path of the valve, 12, substantially as 
shown and described. 


631,868. APPARATUS FOR COMPRESS- 
ING, STERILIZING AND PURIFYING 
AIR. Allen Fowler and Andrew J. Har- 
pole, Union City, Tenn. 

In an apparatus for the purpose specified, 
the combination of an air-compressor, a 
supply duct or pipe adapted to receive air 
compressed in said compressor, means for 
heating the compressed air, a distributing- 
pipe, a cooling-reservoir, a valve arranged 
in one of the pipes, 6, of the system, a pipe, 
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17, for conducting compressed air from said 
pipe, 6, at one side of the valve to the cool- 
ing-reservoir, and an outlet-pipe, 12, leading 
from said reservoir to the pipe, 6, on the 
opposite side of the valve from the pipe, 17, 
the valve having formed therein a passage, 
14, adapted to connect the two sections of 
the pipe, 6, and having also grooves or 
ways, 15, 16, adapted, when the passage, 14, 
is out of alignment with the pipe, 6, to con- 
nect said pipe. 6, with the pipes, 17, 18, re- 
spectively, substantially as set forth. 


631, 994. AIR-COMPRESSOR. Patrick H. 
Montague, St. Louis, Mo. Assignor of 
one-half to Leverett Bell, same place. 

An air-compressor, in combination with a 
cylinder provided with heads at each end, 
and a partition-wall, of a shaft on which 
said cylinder is mounted, means for rotat- 
ing said shaft, a valve for admitting air 
from the lower compartment into the upper 
compartment, a valve for admitting air 
from the exterior into the lower compart- 
mnet, and angled down-spouts, I, arranged 
on the lower head and near the periphery 
thereof, substantially as described. 
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: SEAMLESS STEEL TUBING °° “Scurnseeoan. 3 


TUBES UPSET AND FLANGED FOR COUPLING. 





U PS eT SECTION AL VIEW. FLANGED AND COUPLED. 
eamless Steel 
Cylinders and 
Bottles 


For Storage of Gases 
and Compressed Air. 
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m SHELBY STEEL TUBE COMPANY, General Office, Cleveland O. Street. 

m CORRESPONDENCE SOLICITED. Chicago Office, 135 Lake Street. 
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GLEASON-PETERS AIR Pump Co. 


Hand, Foot, Storage, Water Pressure, and Specially Con- 
, structed Pumps. Gas Fitters’ Proving Pumps. Physicians’ 
Vacuum or Direct Pressure Pumps. Galvanized Iron setae 
Air Cocks, Gauges and Fittings. 
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EDRICK & AYER Co., 


PHILADELPHIA, 
PA. XK Ee + 
COMPRESSORS 


These Compressors will compress more air 
at less cost than any other make, requiring n0 
rae - attention other than oiling ; entirely automatic 
el | _ in action, stopping and starting as air is re- 

: =| quired. 









Specially adapted for foundry use. 
Can be run in series; if s0, no stoppage 
possible. 
COMPRESSED AIR 
® RIVETERS,HOISTS, 
CRANES anv OTHER 
TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 
Sore Acenrts, 

85, 87, 89 LIBERTY ST., N. Y. 

22 SO, CANAL ST., CHICAGO, ILL. 

PARK BLDG., PITTSBURGH, PA. 

26 SO. WATER ST., CLEVELAND, 0. 
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VOLUME No. 3. } 


& 


The supply of Volume No. 2 of “Compressed Air” is 
exhausted, and attention is called to Vol. No. 3, which will 
include all the numbers of Compressed Air printed from 
March, 1898, to February, 1899. 


READY NOW. 


Only a limited number of these volumes on hand, 
: therefore all those who desire to secure them should place 
their orders at once. 


seers 





PRICE (postage prepaid), - - $2.00 
' Other books on Compressed Air furnished. Send for cir- 


cular. 


COMPRESSED AIR, 
26 Cortlandt Street, New York. 
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COMPRESSED AIR. II 
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The Steatns-Roget Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants. ===——>»_m 
) ~_ Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 





“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U.S. A. 
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J. D. MILLER & CO., } 


Taylor Building, 39 & 41 Cortlandt St., N. Y. 


ee 


COMPLETE POWER PLANTS 


FOR ALL PURPOSES __ocesum, 





Engines, Boilers, Machinery, 


Mining and Milling Equipments. 


SEND FOR CATALOGUES AND ESTIMATES ON WHAT YOU NEED. 
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MANNESMANN TUBE WORKS, 


ww 





Manufacturers of ...... 


Seamless Rolled Tubes_— > 


aa tor Gases, Compressed 
Ai og 9 Etc e e . e 2 7 . 


Tested and approved by the 





highest authorities and Gov- 
smments of Hurope and UNDER HIGH PRESSURE. 
America. 
Each Tube is carefully tested, Representative : 
— a seg ty one oe = 
t at - > with 
a CHAS. G. ECKSTEIN, 
249 CENTRE STREET, - - NEW YORK. 
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COMPRESSED # 
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C..&G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE ExpaANSsION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
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HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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Pneumatic 





Hammers, 
Piston Air 
Drills, 
Pneumatic 
Riveters, 
Casting 
Cleaners, 
Air Hoists 


and 








Compressors 


ogee set athena ~ uate mame 


PSECAGO DP eccmene 
|. EUMATIC ~"™ 
Ba s TOOL CO. 


All Tools Guaranteed One Year against Repairs and sent on Ten 
Days Trial Subject to Approval. 
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All 

Kinds 

of 

Labor 
Saving 
Pneumatic 
Appliances. 
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For ACE 
CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE, Pinnes. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 








sed &. Officers of all Railroads 


(msUED QUARTERLY) THe POCKET LIST or 
AO vet annum. RAILROAD OFFICIALS 


THE OFFICIAL Advertising rates on application. 
REGISTER 2c sans tary eer arate Companies ta 
Subscription Price, $5.00 per annum. Single copies, $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CO, 
24 Park Place, New York. 








Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 


a Cem Word. Made and adapted for 
= = all kinds of work as well as 
SSE SE SS hard or rough usage. Send for 


catalogue of Trimo tools, 


TRIMONT [MANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 
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| COMPRESSED AIR | | 
| INSTALLATIONS.... {Compressed Air. 


8 Practical information upon Air-Compression 


] 
: 
' 





( 


SUPERINTENDED. : and the Transmission and Application 
3 of Compressed Air. 
Railroad and Other Plants Equipped. $By FRANK RICHARDS. 12m0, cloth, $1.50 


: — John Wiley & Sons, New York. 
¢ Compressed Air Transmission. . sinh tiie gaint 
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I am prepared to report on engineering 
) questions connected with compressed air 
} Propositions in manufactories, contract work, 
s railroad machine shops and any other enter 
- that now uses hand or other power. 
make a specialty of enumerating the uses 


4 
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‘ 
a 
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s of air power, devising means for their main- $ 
4 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


%.% Eggs in Cold Storage. .*%.% 


tenance and supervising their installation. 
Ten years practical experience in build } 
ing and operating air motors. I solicit ¢ A book of about 100 pages, containing 
b correspondence with street and suburban rail- much data and the results of many experi- 
) way companies contemplating change of ments. Senton receiptof 10 cents in stamps. 


— power. MADISON COOPER, 
; HENRY D. COOKE, 45 Broapway, N. Y. y Refrigerating Engineer, Minneapolis, [linn. 
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: THE , 
ENGINEERING |: ET#Cot te WeRLD 


M AG AZINE is the appearance of the new practical 


\ 
N 3 work by PROF. T. O°’CONOR SLOANE, 
AN INDUSTRIAL REVIEW 
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AND THE 


LIQUEFACTION or GASES. 


entitled 
“LIQUID AIR” 
The Engineering Magazine has been aptly described as 

“* The Century of the industrial world and the Review of 
Reviews to euginecring literature —the two in one.” Its 
s leading articles treat the subjects uppermost in importance 
jn industrial affairs. Its contributors include the foremost 
men of oyr times. It gives each month an. exhaustive 
Review and Index to the wold-wide ramge of technical 
literature — American, English, French, and German. It 
is read in every nook and corver of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, arid plan for the 
engineering. architectural, electrical, rvilroad, mining, and 
mechanic-! industries. It has a targer bona-fide circu- 
lation among such men than has ever been attained by an 
engineering journal in all the history of industrial literature. 
If is priceless to the active man who needs to keep in touch 
stich current developments. Its every page carries a living 
interest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. Its subscribers 
are its warmest advocates and the. Magazine itself is its 
solicitor. Sample copy free. 


30 Cents a Number; $3.00 a Year. 


PRICE, $2.50. 


It is a logical explanation and application of 
the principies of liquefaction, a history of the 


_ 
: 
theory, discovery and manufacture of liquid air. 
A book that renders simple one of the most 
perplexing chemical problems of the century. 


Startling developments illustrated by actual 
———. 

eventeen absorbingly interesting chapters. 
360 pages, profusely illustrated. Copious index 
to subjects. Octayo. Printed on excellent 
paper. 

Copies prepaid to any address on receipt of 
price, or special Circular of contents sent on 
request, 

Our 96 page catalogue of scientific and practi- 
cal books sent free on request. 





NORMAN W. HENLEY & Co., 
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THE ENGINEERING MAGAZINE, & PUBLISHERS, 
§20-122 Liberty St., New-York, U.S.A. § 132 NASSAU ST. NEW YORK. 
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CHAS. G. ECKSTEIN, 


CIVIL ENGINEER, 


BERLIN, C., Germany. Spandauerstrasse 16-17. 


I take pleasure in notifying all manufacturcrs cf 


Pneumatic Tools and Appliances, 


that I have established an office with spacious show 
rooms tn Berlin during the last two years, making 
tt a spectalty to introduce and sell “ Compressed 
Air Tools and Machinery” in the Old Country. 


Many complete air plants have been successfully 
installed by me for the Geranan.Government as well 
as for the largest private concerns, and all refer- 
ences can be given from parties abroad or in this 


country. 


MANUFACTURERS OF 


First Class Tools and Machinery 


in the compressed air line, seeking an effective 
representation, are respectfully invited to correspond 
wth me, all communications should be addressed 
to my New York office. 


CHAS. G. ECKSTEIN, 


249 Centre St.. New York City. 
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AIR 


COMPRESSORS 


40 STYLES 300 SIZES 














Covering in a practical way the varied requirements of 
Compressed Air practice. High Pressure, Compound and 
Singie Stage Air Compressors, 

Used in Liquid Air production, Street Railways, Machine 
Shops, Water Works, Ship Building, Switching and Signal- 
ing and all the other applications of Compressed Air consid 
ered practical and economical. Offices in all parts of the 
world. Classified literature on all Compressed Air subjects. 
Complete Catalogues of Air Compressors, Rock Drills, 
General Mining and Tunneling Machinery, etc. 


. INGERSOLL-SERGEANT 


DRILI CO., 

















Havemeyer Bldg., New York. 
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| CLAYTON AIR COMPRESSORS 






and every 
other 





purpose to 


which 





CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE. 26 Cortlandt Street, NEW YORK. 
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